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© Stabilized pharmaceutical compositions. 

© Stabi&zed solid pharmaceutical preparations containing as 
active ingredient a 1,4-dihydropyridine derivative of formula:' 



of sodium carbonate, sodium hydrogen carbonate, calcium 
carbonate and calcium hydrogen phosphate. 



R0 2 C 



H 3 C 




(in which R is an n-propyl group substituted at the 2-or 
3-position with a nitrato group and R 1 is a 2-nitratoethyl group 
which may be substituted with a methyl group at the 1- or 
2-position) and one or more pharmaceutical auxiliary agents, in 
which the composition also contains as stabilizer, one or more 
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Description 

STABILIZED PHARMACEUTICAL COMPOSITIONS 

The present invention relates to stabilized pharmaceutical compositions and, more particularly, is 
concerned with stabilized therapeutic compositions for the treatment of circulatory diseases and containing a 
dihydropyridine derivative as an active ingredient. 

The dihydropyridine derivatives used as active ingredients in the compositions of the invention are disclosed 
in Japanese Laid-open Patent No. 60-89420. These dihydropyridine derivatives tend to decompose, to a large 
extent, in solid pharmaceutical preparations and thus long-term storage of such preparations is a problem. 

According to the invention there is provided a solid pharmaceutical composition containing, as active 
ingredient, a 1,4-dihydropyridine derivative of the formula: 




(in which R is an n-propyl group substituted at the 2-or 3-position with a nitrato group and R 1 is a 2-nrtratoethyl 
group which may be substituted with a methyl group at the 1- or 2-position) together with one or more 
pharmaceutical auxiliary agents, characterized in that the composition also contains one or more of sodium 
carbonate, sodium hydrogen carbonate, calcium carbonate and calcium hydrogen phosphate. 

The invention also provides a method of stabilizing a solid pharmaceutical composition containing, as active 
ingredient, a 1,4-dihydropyridine derivative of formula (I), which method comprises incorporating, in the 
composition, one or more of sodium carbonate, sodium hydrogen carbonate, calcium carbonate and calcium 
hydrogen phosphate. 

Sodium carbonate, sodium hydrogen carbonate and/or calcium carbonate when used in the invention are 
suitably present in an amount of from 0.01 to 20 parts by weight preferably from 0.01 to 10 parts by weight, per 
part by weight of the compound of formula (I). Calcium hydrogen phosphate, when used, is suitably present in 
an amount of from 0.01 to 100 parts by weight, preferably from 0.1 to 80 parts by weight, per part by weight of 
the compound of formula (I). 

The stabilized compositions of the invention can be prepared by any suitable conventional means. Thus, for 
example, there may be added to the compound of formula (I) one or more of sodium carbonate, sodium 
hydrogen carbonate, calcium carbonate and calcium hydrogen phosphate, followed by addition of 
pharmaceutical auxiliary agents such as excipients, lubricants and disintegrants, if required. A variety of 
pharmaceutical preparations, such as powders, tablets, capsules and granules, can be formed from the 
resultant mixture. 

Suitable excipients for use in the compositions of the invention are lactose, corn starch and/or mannitol, and 
these are suitably used in amounts of from 0.1 to 90% by weight, preferably from 10 to 60% by weight, based 
on the total weight of the composition. 

Suitable disintegrants are low substituted hydroxypropyl celluloses (suitably used in an amount of 0.1 - 30% 
by weight, preferably 10-25% by weight), calcium carbbxymethyl cellulose (suitably used in an amount of 
0.1-20% by weight, preferably 1-10%): hydrogenated oil (suitably used in an amount of 0.1-10% by weight, 
preferably 1-5% by weight) ; and talc (suitably used in an amount of 0.1 - 20% by weight, preferably 2-10% by 
weight). 

In order that the invention may be well understood the following examples are given by way of illustration 
only. 

Example 1 

One gram of 2,6-dimethyl-4-(3-nitrophenyl) -1 ,4-dihydropyridine-3,5-dicarboxylic acid 3-(2-nitratoethyl) ester 
5-(3-nitratopropyl) ester [general formula (I): R=* -CH2CH2ONO2. R 1 = -CH2CH2CH2ONO2, "Compound A - ]. 
27 g of lactose, 70 g of calcium hydrogen phosphate and 2 g of talc were uniformly blended and passed 
through a 42-mesh screen to give powders which were divided into 1-g packs. 



Example 2 

Two grams of ^e-dimethyl^-fS-nitrophenytJ-l^-dihydropyridine-S.S-dicarboxyiic acid 3-(2-nitratopropyl) 
ester 5-(3-nitratopropyl) ester [general formula (I): R = -CH2CH 2 CH20N0 2 , R 1 = -CH2CH(CHa)ON02; 
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Compound B"]. 30 g of corn starch. 59 g of mannit 5n ft f 

uniformly blended and passed through a 42 mesh serin £ "II carbonate and 4 9 of lubriwax were 

ugn a ^ mesh screen to g.ve powders which were divided into l-g packs 



Example 3 



■Compound C 25 g of corn starch 62 p ^SSose 5 n L, i'w = f H ? CH 2° N °2- * 1 = -CH(CH 3 )CH 2 ON0 2 ; 
uniformly blended and passed throug to!2T h * dr0 9 e " ca *<™te and 5 g of talc were 

an a screen to give powders which were divided into 1-g packs. 



Example 4 



esfK SSKSX^^ - ois,2-nitratopropvi, 

substituted hydroxypropy.cellu.ose (LHPC) aS To of '.ST 5 "?*. ° L 74 5 9 ° f C ° m S,arCh - 10 9 ° f a '™ 
together with an a^ropriate mnoJStS^^lSS^ SET* "ere uniformly and then kneaded 
followed by granulation in a bascketgranuS™?^ (HPC > as a bind ^ 

oil to give granules which were divide! Sto H packs re dned and m,xed ^ 2-5 9 of hydrogenated 



Example 5. 



appropriate amount ol water oy emptotimTatffm^V^T? , ?,? kneadM ,0 » ,her Mm "> 



Example 6. 



wetS^^ 25 9 * ^ and 5 g of sodium carbonate 

binder fo«o Jd by drying andTnSS T^ZSS^^^^T^ 5 9 ° f HPC as a 
granules which were divided into 1-g packs. 9 hvdro 9 e nated oil to give 



Example 7. 



hySp^ 3 g of CMCCa and 40 g of ca,cium 

HPC as a binder in a conventional manner^ S« , ,££ wer ^ pre P ar J ed wet granules employing 5 g of 

granules. The resulting granules were S2t2 f m ' Xed 10 9 of ta,c and formed into 

in diameter and weighing So m? * ^""'^P^sion method to give tablets each 8 mm 



Fifteen grams of Compound D. 65.5 g of mannitol 15 a nf i HPr- 1 „ • • 
Example 9. 

Thirty grams of Compound A, 45 g of corn starch 5 a of rurx, . .. _,_ 
were uniformly blended and granulated bvTh« ri~ nfi.^L f: 9 ° 1 Sod,um ^o™** and 5 g of HPC 
added 8 g of talc. The mS^elStZ^Z nZT™ T ° the granu,es tnus W«* ^ere 

diameter and weig WngTw m^ * S^^^P^sion method to give tablets each 6 mm in 



Example 10. 



Ten grams of Compound B, 30 g of com starch. 33 g of mannitol 15 a of LHPr «; n ^ 
carbonate and 5 g of HPC were uniforms hionHoH jJj ^ ?! I. 9 LHPC - 5 9 of sodium hydrogen 
followed by mixing with ! g^hvdrS ^ ™ amount * vvaW 

mg to give hard Louies. hydr0genated °" ^ m,xture was filled in gelatin capsules each containing 200 



Example 11. 



Example 12. 

Twelve grams of Compound D, 48 q of mannitol 20 a of I hpp m n „»« i • . , 
of HPC were uniformly blended and fnSJ^Z £t 9 L 7 PC J° 9 of calcium hydrogen phosphate and 5 g 
were mixed with 5 TJCSnJS oTtS ml.,^ ^ bV ,he *W™*>««' method. The granules 
give hard capsules »**°9enated o.l. The mixture was filled in gelatin capsules each containing 240 mg to 
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S. grams of Compound B. 25 g of corn starch, 15 g of LHPC, 7 g of HPC and 40 g of calcium hydrogen 
phosphate were uniformly blended and kneaded together with an appropriate amount of water fo owed I by 
mixing with 3 g of hydrogenated oil. The mixutre was formed by the granule-compression method into tablets 
each 8 mm in diameter and weighing 200 mg. 

TG pI?^ preparations prepared in Examples 2, 6, 10 and 13, which were named ^^f^^ 
and 13, respectively were placed in 20-cc brown bottles which were closed and stored in a thermostat* .65 
+ 2 *C for 14 days or at 50« ± 20° C for 60 days. The resulting samples were analyzed by high performance 
liouid chromatography for said compounds. Comparison was made with the data prior to storage in the 
thermometer to calculate remaining ratio. 

Remaining ratio (%) - 

Analytical value for said compound after 
aged at 65°C + 2°C for 14 days or 

at 50° ± 2°C for 60 days x 10Q 

Analytical value for said compound prior 
25 to storage in the thermometer 

"SS^jjE^ wa^he same preparation as in Examp.e 6 except for remova. of the sodium carbonate. 
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65°±2°C, 14 days 


50°±2°C, 60 
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Claims 



1 . A solid pharmaceutical composition containing, as active ingredient, a 1 ,4-dihydropyridine derivative 
of the formula: 
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(I) 



to 



- Tl* 9 T P substituted at «he 2-or position with a nitrato group and Ri is a 
2-nrtratoethyl group wh,ch may be substituted with a methyl group at the 1- or 2-position) arid one or ml* 

£?TS* a9ents " ^terized in that the composition a.so SS^SS oSS 

JoJpSate nat6, S ° diUm hydr09Cn ° art,0nate - «*■"■«• a " d ca^uT^oge,; 

r^^^f' 0 " f 1 ° laim ! d in 0,31,11 1 cnaracte rized in that the sodium carbonate, sodium hydrogen 
carbonate and/or calcium carbonate is present in an amount of from 0.01 to 20 parts bJ weigh^S 
weight of the 1 ,4-dihydropyridine derivative. weigni per pan Dy 

3. A composition as claimed in claim 1 characterized in that the calcium hydrogen DhosDhate is oresont 

4. A method for stab.liz.ng a solid pharmaceutical composition containing, as active irnredhmt a 
1.4-d.hydropynd.ne derivative of formula (I) as defined in claim 1 charactered in thS «'e 
""ponding I « the composition one or more of sodium carbonate, sodium hydrc^er. caSolTScium 
carbonate and calcium hydrogen phosphate. ^oonaie. caicium 
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